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(54) Treatment accessory for endoscope 

(57) Provided is an accessory of an endoscope, in- 
cluding a tube. At least the distal end portion of the tube 
is formed to have certain resilience, and a plurality of 
slits extending the axial direction of the tube is fomned 
at the distal end portbn of the tube. A mechanisnn is pro- 



vided to biasing the distal end of the tube towards the 
proximal end thereof so that the band portions between 
the plurality of slits radially expand to define a plurality 
of openings. The mechanism can forcibly strain the 
band portions and forcibly and radially expand the band 
portions. 
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Description 

Background of the Invention 

The present invention relates to a treatment acces- 
sory for an endoscope and. in particular, to.. a treatment 
accessory capable of dispensing fluids and aspirating 
liquids or other material. 

When using an endoscope it is usually important to 
ensure that the area around an affected area in a body 
cavity is clean and easily visible. As such, treatment ac- 
cessories are provided for insertion in a channel of the 
endoscope which dispense liquids, such as cleaning flu- 
id or dye, which aspirate liquids, such as the cleaning 
liquid, dye, blood or the like, and which collect particles 
such as food residue and the like. 

A conventional treatment accessory for dispensing 
cleaning liquid is provided at a distal end thereof with a 
helical groove which provides a directed spray of clean- 
ing fluid. 

A conventional treatment accessory for aspiration 
is a flexible tube with an aspiration opening at a distal 
end thereof. 

A conventional treatment accessory for collecting 
particles Is provided, at a distal end thereof, with a bas- 
ket-like collector which is formed from a plurality of 
wires. In operation, the collector is extended from a dis- 
tal end of the channel and the collector expands resli- 
iently to an open state, a particle to be collected is then 
positioned in the collector and the collector is drawn into 
the channel to capture the particle. 

Generally, the dispensing treatment accessory, the 
aspiration treatment accessory, and the collecting treat- 
ment accessory must be used separately That is, if the 
dispensing treatment accessory is used for aspiration, 
the helical groove may quickly become clogged with 
particles, such as food residue, that may be present In 
the liquid In the body cavity. Also, if the aspiration treat- 
ment accessory Is used for dispensing, it is difficult to 
provide a directed spray and to provide sufficient force 
to adequately clean an affected area. Further, the col- 
lecting treatment accessory is generally not provided 
with a pathway for liquid flow. 

Thus, the collecting treatment accessory must first 
be used to collect large panicles, then, the collecting 
treatment accessory is removed and the dispensing 
treatment accessory or the aspiration treatment acces- 
sory is inserted. Thereafter, for example, the dispensing 
treatment accessory is used to dispense a liquid, the dis- 
pensing treatment accessory must be removed and re- 
placed with the aspiration treatment accessory to aspi- 
rate the liquid. 

Further, if the liquid to be aspirated still includes par- 
ticles which are larger than the aspiration opening of the 
aspiration treatment accessory, the aspiration treatment 
accessory may become clogged and have to be re- 
moved and cleaned during the aspiration operation. 

The conventional collecting treatment accessory 



has the further problem That is smcs ihe collec:or is 
■ •''^ generally made of thin wires, the resilient force gener- 
ated to expand the collector after being extended from 
the channel of the endoscope is relatively weak and may 
s not be sufficient-to overcome the stickiness of certain 
^ kinds of mucous or the like. Also, the formation of the 
collector using thin wires may require specialized tools 
and due to the bundling of the wires to form the collector, 
the collector may be too large to fit into a narrow chan- 

10 neled endoscope. 

The cleaning of an affected area is particularly im- 
portant when an affected area Is to be treated by cau- 
terization or the like.. Cauterizatk^n Is performed to stop 
various kinds of internal bleeding, such as bleeding from 

'5 tumorous areas of the digestive tract or bleeding caused 
by treatment accessories or the like. Cauterization is 
performed using a treatment accessory provided with a 
laser probe, a heat probe, a high-frequency probe, a mi- 
crowave probe or the like, mounted at the end of a flex- 

20 ibie sheath. 

However, since the dispersing treatment accessory 
or aspiration treatment accessory must be removed be- 
fore inserting the cauterization treatment accessory, ad- 
ditional blood may come out of the affected area such 

25 that blood adhering to the surrounding area is cauter- 
ized and coagulates rather than the affected area itself. 

Summary of the Invention 

30 It is therefore an object of the present invention to 
provide an Improved treatment accessory for an endo- 
scope which has a simple structure and which is less 
likely to clog during aspiration. 

It is a further object of the present invention to pro- 

35 vide an improved treatment accessory for an endoscope 
which has a simple structure and which, if clogged, can 
be operated to remove the clogging without removal 
from the endoscope. 

It is a further object of the present invention to pro- 
vide an improved treatment accessory for an endoscope 
which has a simple structure and which can be used to 
efficiently collect particles from inside a body cavity. 

It is a further object of the present invention to pro- 
vide an Improved treatment accessory for an endoscope 

4S which has a simple structure but which can be used for 
a variety of purposes, such purposes including dispens- 
ing liquids such as cleaning liquids and dyes, aspirating 
liquids and other materials, collecting particles, and cau- 
terization of affected areas. 

so For the above objects, according to one aspect of 
the invention, there Is provided an accessory of an en- 
doscope, including a tube, the tube being provided with 
a portion, at the distal end there of, having a plurality of 
openings. 

55 Since there are a plurality of openings, when the 

tube is used for aspiration, even if one of the openings 
clogs, aspiration can be carried on through the other 
openings. 
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Optionally the accessory as above is further pro- 
vided with a connector portion provided at a proximal 
end of the tube, an external device being connected with 
the connector portion. To the connector portion, for ex- 
ample, a device for aspirating fluid, a device fordispers- 5 
ing coloring pigment, or the like can be connected. 

Preferably, the connector includes a mouth piece 
coupled to the tube. According to one preferred embod- 
iment, the mouth piece is provided coaxially with the 
tube. Alternatively, an axis of the mouth piece can be w 
substantially perpendicular to the axis of the tube. It 
should be noted, that the angular relationship between 
the mouth piece and the tube is not limited to the above 
examples, and may be determined depending on a 
structure and purpose of the accessory and endoscope is 
using the accessory. 

Optionally, the tube has a flexible portion at least at 
a distal end portion thereof, wherein a plurality of slits 
extending along the axis of the tube are formed on the 
flexible portion to define bendable band sections, and 20 
wherein a mechanism which applies force in a direction 
where the flexible portion is compressed along the axis 
of the tube, the plurality of openings being formed as the 
bendable band sections expand radially due to the force 
applied by the mechanism. 2S 

Thus, by compressing the distal end of the tube to- 
wards the proximal end side, the band sections are ra- 
dially expanded, and between the band sections, a plu- 
rality of openings are formed. The mechanism may al- 
ways apply the force to the tube so that the openings 30 
are neutrally formed. Alternatively, the mechanism may 
be constructed to open or close the band sections. 

In a particular case, the mechanism includes a wire, 
a distal end of which is connected to the distal end of 
the tube. Since the accessory is used for flowing fluid 35 
therethrough, there is a clearance between the wire and 
the inner surface of the tube for allowing fluid to flow 
through. The diameter of the wire may be sufficiently 
smaller than the Inner diameter of the tube. 

Preferably, a proximal end of the wire is secured to 40 
a second tube which is connected to the tube. 

In this case, the second tube may be fixed with re- 
spect to the lube. Then, the bendable band sections be- 
ing radially expanded, and the status is maintained al- 
ways. Alternatively, the second tube may be arranged ^5 
to be movable with respect to the tube along the axial 
direction of the tube. In such a case, the amount of radial 
expansion of the bendable band sections is determined 
in accordance with the position of the second tube. 
Therefore, it may be possible to adjust the size of the so 
openings by positioning the second tube at an appropri- 
ate position. The size of the openings may be deter- 
mined in accordance with the purpose of use. 

Preferably, a manipulation member may be con- 
nected to the second tube, the wire being moved along 55 
the axis of the tube as the manipulation member is op- 
erated. With the manipulation member, an operator can 
manipulate the size of the openings easily. 



a 

Optionally the mecharism is further provided with 
a stopping structure'fbr arresting the second tube at at 
least one predetermined position along the axis of the 
tube. Accordingly, the status of the openings can be 
maintained with use of the stopping mechanism. Pref- 
erably, the predetermined position is a position where 
the bendable band sections expand. Alternatively, the 
at least predetermined position includes at least a first 
and a second stopping positions, the amount of radial 
expansion of the bendable band sections when the sec- 
ond tube is located at the first position Is greater than 
that when the second lube Is located at the second po- 
sition. Thus, different opening conditions of the open- 
ings can be maintained by arresting the second tube at 
respective positions. 

In one particular embodiment, when the tube is 
used for Injecting fluid: the second tube is positioned at 
the first position. Since the size of the openings is rela- 
tively large, fluid can be injected quickly. 

When the tube is used for tinction, the second tube 
is located at the second position. In this case, for exam- 
ple, a coloring pigment can be dispersed to a relatively 
wide area. 

Further when the tube is used for aspiration, the 
second tube Is located at the second position. In this 
case, a relatively great amount of fluid can be aspirated 
through the openings. 

Furthermore, when the tube Is used as a collecting 
Instrument, an object can be caught when the second 
tube is located at the first position, and wherein an object 
can be grasped when the second tube is located at the 
second position. This structure Is advantageous, since 
the band sections are forcibly opened, and forcibly 
closed. Therefore, it is ensured that the object can be 
collected. 

Further optionally, a distal end portion of the wire is 
made hard to bend. Since the distal end portion of the 
wire tends to be bent depending on the opened condi- 
tion of the band sections, if the portion is made rigid, the 
orientation of the wire, and therefore the bending con- 
dition of each band sections are made stable. 

In a particular example, the wire is provided with a 
sheath at the distal end portion, the distal end portion 
being hard to bend due to the sheath. Alternatively, the 
distal end portion of the wire itself Is formed to be rigid 
or formed of a rigid material. 

Still optionally, an end piece is provided at the distal 
end of the tube to which a distal end of the wire is con- 
nected. Further, the end piece may extend in the axial 
direction of the tube, starting from the distal end of the 
tube. 

With this structure, the end piece can be a treatment 
instrument of the endoscope. For example, the. treat- 
ment instrument may be a cautery instrument for cau- 
terization of an affected area. Alternatively, the treat- 
ment Instrum.ent may be a lithotriptic Instrument for 
crushing calculi. 

Further optionally, the treatment instrument re- 
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quires energy '.ocperaie and where.r. the wire iransmits 
the energy for the treatment Instrument. 

Still optionally, a proximal end surface of the end 
piece Is on the proximal end side of the tube with respect 
to a center of the bendable band sections when the 
bendable band sections are expanded radially 

In this case the proximal end surface is formed as 
a conical surface. In particular, an apical angle of the 
conical surface is substantially 90 degrees. In this case, 
if fluid is dispersed through the tube, the fluid is directed 
towards the direction perpendicular to the axis of the 
tube. Alternatively an apical angel of the conical surface 
is less than 90 degrees. In this case, fluid may be con- 
centrated on narrower area than the above case. Fur- 
ther alternatively, the proximal end surface of the end 
piece Is a plane surface which is substantially perpen- 
dicular to the axis of the lube. 

It is preferable that a portion of the wire adjacent to 
the end piece is made rigid. This realizes a stable oper- 
ation of the bendable band sections. 

It is preferable that a maximum width of each of the 
plurality of openings is not greater than an inner diam- 
eter of the tube. If a clogged object has a diameter great- 
er than the maximum width of the openings, it never en- 
ters the tube. Further, if the clogged object has a diam- 
eter smaller than the maximum width of the openings, 
the object enters the tube, and is then sucked through 
the tube since the diameter of the object is less than the 
Inner diameter of the tube. 

Still optionally a meshed portion is provided at the 
distal end of the tube, the plurality of openings being 
defined as meshes of the meshed member. The meshed 
portion may be another element connected to the tube, 
or a part of the tube which Is formed to have meshes. 

In the former case, the meshed member comprises 
a net that is connected to the distal end of the tube, cov- 
ering an opening at the distal end of the tube. It is pref-' 
erable that the net is retractable inside the tube through 
the opening at the distal end of the tube. If the net Is 
retractable, when aspiration is performed, the net is pro- 
truded from the tube, and therefore an object may not 
enter the tube. Further, if some substance clogs on the 
net, by reciprocally retracting and protruding the net. the 
substance may be removed from the net. It should be 
noted that even If the net is not retaraciable, clogging 
may be prevented effectively 

In a particular example, the distal end of the wire is 
connected to the net so that the net is movable between 
a position at which the net Is retracted and another po- 
sition at which the net is protruded from the distal end 
of the tube, in accordance with operation of the wire. 

Optionally, the mechanism comprises a stopper for 
arresting the wire at least one predetermined position 
along a movable range in the axial direction of the wire. 

Preferably the predetermined position is a position 
at which the net is protruded from the distal end of the 
tube. 

According to another aspect of the Invention, there 
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is provided an aspiration accessory for an endo-scope. 
comprising: a tube member, at least one opening formed 
on the tube member; a scraper which is movable Inside 
the tube member. the scraper being capable of passing 
5 on the at least one opening; and a manipulating member 
which is manually operable to move the scraper with re- 
spect to the tube member. 

Since the scraper Is provided, substance which 
clogs the opening can easily be removed by operating 
^0 the scraper. 

Particularly the at least one opening Is formed on 
a circumferential surface of the tube member, and the 
scraper is slidablly fitted Inside the tube member. In this 
case, sliding movement of the scraper along the axis of 
^5 the tube removes the substance inside the tube from the 
opening. As a result, the remainder of the substance 
outside the tube may also be removed. 

Preferably a plurality of openings are formed on the 
circumferential surface of the tube member. Since the 
20 plurality of openings are formed, even if one of the open- 
ing clogs, aspiration can be carried out. 

In a particular example, the scraper Is located at the 
distal end of the tube member when the tube member 
is used for aspiration, and wherein upon movement of 
2S the scraper from the distal end of the tube member to- 
wards the proximal end of the tube member, an object 
clogged at the plurality of openings are removed there- 
from by the scraper. 

As described with respect to the accessory having 
30 a different structure, it is preferable that there is provided 
with a stopper for arresting the scraper at a predeter- 
mined position along the axis of the tube member. With 
this structure, the scraper may be fixed when the aspi- 
ration accessory is in use (i.e., aspiration Is carried out). 

35 

Brief Description of the Drawings 

Fig. 1 is a sectional side view of a treatment acces- 
sory according to a first embodiment of the inven- 
40 tlon; 

Fig. 2 Is a sectional side view of a distal end portion 
of the treatment accessory of Fig. 1 in a closed 
state; 

Fig. 3 is a section view taken along line I II -1 1 1 in Fig. 
45 2: 

Fig. 4 is a side view of the distal end portion of the 
treatment accessory of Fig. i as rotated by 45 de- 
grees; 

Fig. 5 is a section view taken along line V-V in Fig. 1 : 
^0 Fig. 6 is a schematic drawing showing use of the 
treatment accessory of Fig. 1 ; 
Fig. 7 is a side view of a distal end portion of a treat- 
ment accessory of Fig. 1 illustrating dimensions; 
Fig. 8 is a sectional side view of a treatment acces- 
S5 sory according to a second embodiment of the in- 
vention; 

Fig. 8A shows a groove formed on the treatment 
accesssory shown In Fig. 8: 
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Fig. 9 is a sectional side view of a treatment acces- 
sory according to a third emoodimenl of the inven- 
tion: 

Fig. 9 A shows a groove formed on the treatment 
accessory shown in Fig. 9; 5 
Fig. 1 0 is a sectional side view the treatnnent acces- 
sory of Fig. 9 in different state; 
Fig. 1 0A shows a groove formed on the treatment 
accessory shown in Fig. 10; 
Fig. 11 is a schematic drawing showing use of the 
treatment accessory of Fig. 9; 
Fig. 1 2 Is a side view of a distal end of the treatment 
accessory of Fig. 9 in use; 
Fig. 1 3 is a side view of a distal end of the treatment 
accessory of Fig. 9 when dislodging clogging parti- '5 
cles; 

Fig. 14 is a sectional side view of a treatment ac- 
cessory according to a fourth embodiment of the in- 
vention; 

Fig. 14A shows a groove formed on the treatment 20 
accessory shown in Fig. 14; 
Fig. 1 5 is a sectional side view the treatment acces- 
sory of Fig. 14 in different state; 
Fig. 1 5A shows a groove formed on the treatment 
accessory shown in Fig. 15; 2S 
Fig. 1 6 is a schematic drawing showing use of the 
treatment accessory of Fig. 14; 
Fig. 1 7 is a side view of a distal end of the treatment 
accessory of Fig. 14 in use; 

Fig. 1 S is a side view of a distal end of the treatment 30 
accessory of. Fig. 14 when dislodging clogging par- 
ticles; 

Fig. 19 is a sectional side view of a treatment ac- 
cessory according to a fifth embodiment of the in- 
vention; 35 
Fig. 19A shows a groove formed on the treatment 
accessory shown in Fig. 19; 
Fig. 20 is a section view taken along line XX-XX in 
Fig. 19: 

Fig. 21 is a side view of a distal end portion of the ^0 
treatment accessory of Fig. 1 9 in a closed state; 
Fig. 22 is a section view taken along line XXIl-XXIl 
in Fig. 21. rotated by 45 degrees for clarity; 
Fig. 23 is a sectional side view of the distal end por- 
tion of the treatment accessory of Fig. 1 9 illustrating ^^s 
a dispensing operation; 

Fig. 24 is a side view of the distal end portion of the 
treatment accessory of Fig. 19 illustrating a lateral 
dispensing operation: 

Fig. 25 is a side view of the distal end portion of the so 
treatment accessory of Fig. 19 illustrating a dis- 
persed dispensing operation; 
Fig. 26 is a schematic drawing showing use of the 
treatment accessory of Fig. 1 9 for aspiration; 
Fig. 27 is a sectional side view of a treatment ac- 55 
cessory according to a sixth embodiment of the in- 
vention; 

Fig. 28 is a sectional side view of the distal end por- 



tion of the treatment accessory of Fig. IQ shewing 
an alternative tip: 

Fig. 29 is a sectional side view of the distal end por- 
^ tlon of the treatment accessory of Fig. 19 showing 
another alternative tip; 

Fig. 30 is a sectional side view of the distal end por- 
tion of the treatment accessory of Fig. 19 showing 
yet another alternative tip; 
Fig. 31 is a sectional side view of the distal end por- 
tion of the treatment accessory of Fig. 19- illustrating 
twisting of a flexible tube; 

Fig. 32 is a sectional side view of the distal end por- 
tion of the treatment accessory of Fig. 1 9 illustrating 
an alternative arrangement of the distal end portion; 
Fig. 33 is a sectional side view of the distal end por- 
tion of the treatment accessory of Fig. 1 9 illustrating 
another alternative arrangement of the distal end 
portion; 

Fig. 34 is a side view of the distal end portion of the 
treatment accessory of Fig. 1 9 illustrating collection 
of a particle; 

Fig. 35 is a sectional view taken along line XXXV - 
XXXVof Fig. 34; 

Fig. 36 is a side view of the distal end portion of the 
treatment accessory of Fig. 1 9 illustrating collection 
of a plurality of particles; 

Fig. 37 is a sectional side view of a treatment ac- 
cessory according to a seventh embodiment of the 
invention; 

Fig. 37A shows a groove formed on the treatment 

accessory shown in Fig. 37; 

Fig. 38 is a schematic drawing showing use of the 

treatment accessory of Fig. 37: 

Fig. 39 is a . side view of the distal end portion of the 

treatment accessory of Fig. 37 illustrating a lateral 

dispensing operation; 

Fig. 40 is a sectional side view of a treatment ac- 
cessory according to an eighth embodiment of the 
invention; 

Fig. 41 is a sectional side view of a treatment ac- 
cessory according to a ninth embodiment of the In- 
vention; and 

Fig. 41 A shows a groove formed on the treatment 
accessory shown in Fig. 41 . 

Detailed Description of the Preferred Embodiments 

Fig. 1 shows a treatment accessory 10 according 
to a first embodiment of the Invention. The treatment ac- 
cessory 10 includes a flexible tube 11 and a cylindrical 
manipulation portion 20 coaxially attached at a proximal 
end of the flexible tube 1 1 . The flexible tube 1 1 is made 
of, for example, nylon, HDPE (polyethylene), poly- 
urethane resin or tetrafluoroethylene resin, and is de- 
signed to be flexible, at least at a distal end portion 
thereof. When using the treatment accessory 10. the 
flexible tube 11 Is inserted through an insertion channel 
2 of an endoscope 1 (as shown in Fig. 6). 
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As shewn in Fig. 1 a proximal end of a wire 13 is 
also attached to the manipulating portion 20 and the wire 
1 3 extends through the entire length of the flexible tube 
1 1 and a distal end of the wire 1 3 is attached to a tip 1 4 
provided at a distal end of the flexible tube 11 . 

In particular, the diameter of the wire 1 3 is sufficient- 
ly small with respect to the inner diameter of the flexible 
tube 11 to allow a liquid or the like to flow along the length 
of the flexible tube 11. 

[0010] 

Fig. 2 is an enlarged sectional side view of a distal 
end portion of the flexible tube 1 1 in a closed state. Fig. 
3 is an enlarged sectional view along line Ill-Ill of Fig. 2. 
Fig. 4 is an enlarged side view of the distal end portion 
of the flexible tube n in an expanded state (the same 
state as shown in Fig. 1 ). Fig. 5 is an enlarged front view 
along line V-V of Fig. 1 . 

As shown in Figs. 1, 2, 3, 4. and 5 the distal end 
portion of the flexible tube 1 1 is formed having a plurality 
of slits 15 extending parallel to the axis of the flexible 
tube 1 1 for a predetermined length. In this embodiment, 
as an example, four slits 1 5 are formed separated by 90 
degrees about the circumference of the flexible tube 11 . 
However, a different number or arrangement of the slits 

1 5 may be provided. The slits 1 5 define four band sec- 
tions 16 between adjacent slits 15. 

The wire 1 3 and the flexible tube 11 are fixed to the 
manipulation portion 20 such that, in a neutral state, i. 
e., when no external force is applied, the distal end por- 
tion of the flexible tube 11 has a shape such as that 
shown in Figs. 1, 4, and 5. That is, the band sections 16 
are bent and the slits 1 5 expand to forrin openings. When 
an external force is applied, for example by squeezing 
the band sections 16 with fingers or the like, the distal 
end portion of the flexible tube 11 has a shape such as 
that shown in Figs. 2 and 3. That is, the band sections 

16 extend distally and the slits 15 are closed. 

Further, as shown in Fig. V a connection mouth- 
piece 24 which may be connected to an external appa- 
ratus (not shown) is formed at a proximal end of the ma- 
nipulation portion 20 and a passage 25 is provided 
through the manipulation portion 20 to connect the con- 
nection mouthpiece 24 with the flexible tube 11. 

When the treatment accessory 10 passes through 
the insertion channel 2 of an endoscope 1 , the band sec- 
lions 16 are pressec together by an operator to have a 
shape similar to that shown in Fig. 2, allowing the flexible 
tube 1 1 to be easily fed through the insertion channel 2. 

Once the distal end portion of the flexible tube 11 
has passed out of a distal end of the insertion channel 
2: the band sections 1 6 return to the neutral expanded 
shape, as shown in Fig. 6. 

As shown in Fig. 6, the treatment accessory 1 0 may 
be used for suction of cleaning solutions, pigment solu- 
tions, or other liquids from body cavities. In this case, 
an aspiration (suction) apparatus (not shown) is con- 



nected to the connectiGr -r^.cuihpiece 2^ and as snown 
in Fig. 6. a liquid L is sucked into the flexible tube 11 
through the open slits 15. 

In this case, since there are four slits 15. there are 

5 four inlets for aspirating the liquid L into the flexible tube 
11 . Thus, even if one cf the slits 15 is clogged with par- 
ticles, such as food residue or the like, the other three 
slits 15 function to allow aspiration to continue without 
removing the treatment accessory 10 from the endo- 

10 scope 1. 

Fig. 7 shows the distal end portion of the treatment 
accessory 10. In particular it is beneficial if the flexible 
tube 1 1 is formed such that D > W1 , where D is an inner 
diameter of the flexible tube 11 and W1 is a maximum 
15 clearance between aajacent band sections 16. Thus, 
even if particles pass thrcugh the slits 15. the particles 
will also pass through the flexible tube 11 without clog- 
ging. 

Fig. 8 shows a treatment accessory 70 according 
20 to a third embodiment of the invention. In this embodi- 
ment, the manipulation portion 720 is formed differently 
than the manipulation portion 20 of the first embodiment. 

In this embodiment, the manipulation portion 720 
Includes an outer cylinder 21 to which the base end of 
25 the flexible tube 11 is connected and an inner cylinder 
22 to which the base end of the wire 13 is connected 
and which is slidably arranged coaxially with the outer 
cylinder 2i. 

Thus, the wire 1 3 is axially movable with respect to 
30 the flexible tube 1 1 by moving the inner cylinder 22 with 
respect to the outer cylinder 21 . An O-nng 23 is mounted 
between the outer cylinder 21 and the inner cylinder 22 
to provide a liquid seal. 

In this embodiment, the connection mouthpiece 24 
35 Is formed at a proximal side of the inner cylinder 22 and 
the passage 25 is provided through the inner cylinder 
22 providing a fluid path to the flexible tube 11 . 

As shown in Figs. 8 and 3A, an L-shaped groove 27 
is formed on an outer surface of the inner cylinder 22 
"^0 and a pin 28 protrudes inward from the outer cylinder 
21 to engage with the groove 27. 

The groove 27 and the pin 28 are arranged such 
that, when the pin 28 is engaged with a lateral part 27a 
of the groove 27, the inner cylinder 22 is not axially mov- 
able. In this embodiment, at this point, the wire 13 is 
extended to the distal side such that band sections 16 
extend closing the slits 1 5. 

Further, as shown in Figs. 8 and 3A, when the pin 
28 is engaged with a linear part 27b of the groove 27, 
50 the inner cylinder 22 is axially movable and the band 
sections 15 expand outwardly to open the slits 15. 

In this embodiment, since the band sections 16 may 
be expanded or contracted by operation of the manipu- 
lation portion 720, if particles clog the slits 15, the clog- 
55 ging can be eliminated by forcibly expanding and con- 
tracting the band sections 16. 

Further, the maximum width W1 may be formed 
greater than the inner diameter D (i.e.. D < Wl ) since if 
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panic fes c!og ihe sli'.s 15 or the flexible tube 11 recip- 
rocating the wire 1 3 causes the panicles to be crushed 
or divided, thereby eliminating the clogging. 

In this embodinnent. as shown in* Fig. 9. a proximal 
end of the tip 14 extends past a central point A of the s 
expanded slits 15 such that when the wire 13 is drawn 
toward the proximal side the four band sections 16 ex- 
pand evenly. * . 

Fig. 9 shows a treatment accessory 30 according 
to a third embodiment of the Invention. In this embodi- io 
ment, the manipulation portion 720 is similar to that of 
the previous embodiment and is not described in detail. 

In this embodiment, a distal end portion of a flexible 
tube 811 is provided with at least one aspiration open- 
ing, in this case: tour aspiration openings 12. The aspi- 
ration openings 1 2 have a diameter that is slightly small- 
er than an inner diameter of the flexible tube 811 and 
are formed along on the sides of the flexible tube 811 . 

Further rather than being attached to a tip 14, the 
wire 1 3 is attached to a scraper 1 5 that is slidably fitted 20 
in the flexible tube 811. 

Thus, in this embodiment, when the pin 28 is posi- 
tioned at the lateral part 27a of the groove 27 (shown in 
Fig. 9A), the scraper 15 Is positioned, as shown in Fig. 
9, at a distal side of the aspiration openings 12. 25 

Further, as shown in Fig. 10. by operation of the ma- 
nipulation portion 720, the scraper 1 5 may be drawn in 
the proximal direction to pass over the inside of the as- 
piration openings 1 2 and move to a position on the prox- 
imal side thereof. Note that also in this embodiment the 30 
groove 27 (shown in Fig. 1 0A) is formed, which functions 
in a simillar manner in the embodiment shown, for ex- 
ample, in Fig. 9A. 

In use, the treatment accessory 80 is inserted 
through and protruded from the channel 2 of the endo- 35 
scope 1 with the scraper 1 5 positioned at the distal end 
of the flexible tube 911 (Fig. 9) and the aspiration open- 
ings 1 2 are Inserted into the liquid L or the like in a body 
cavity, as shown in Fig. 11. 

If a partlcie P clogs one or more of the aspiration 40 
openings 12 of the flexible tube 11 , as shown in Fig. 12. 
the inner cylinder 22 is moved to move the scraper 15 
to a proximal position, as shown in Fig. 10. Thus, as 
shown in Fig. 1 3, the particle P is scraped by the scraper 
1 5, and broken such that a portion is pushed up the flex- 45 
ibie tube 11, aspirated, and removed. If the particle P is 
not immediately aspirated and removed, the scraper 1 5 • 
may be reciprocated axially several times. 

The scraper 15 is then returned to a distal position 
(Fig. 9) of the flexible tube 11, and any portions of the 
particle P renrialning at the aspiration openings 12 will 
be smaller and can be aspirated and removed, or the 
process may be repeated. 

Fig. 14 shows a treatment accessory 90 according 
to a fourth embodiment of the invention. In this embod- ss 
iment, the manipulation portion 720 is similar to that of 
the second and third embodiments, however, the inner 
cylinder 22, outer cylinder 21 , and the groove 27. which 



is shown in F;g. 14A. may need lo oe longei in orcer io 
provide for the required movement of the wire 1 3. 

In this embodiment, a distal end portion of a flexible 
tube 911 is provided with at least one aspiration opening 
912. In this case, the aspiration opening 912 is at the 
distal end of the flexible tube 911. 

The flexible tube 911 is also provided with an ex- 
pandable and contractible mesh filter 914 mounted at 
the distal end portion of the flexible tube 911 such that 
the aspiration opening 912 is covered thereby. The 
mesh filter 914 is, for example, a mesh tube formed by 
braiding thin wires, for example, stainless steel, into a 
mesh. One end of the mesh tube is tightly bound to the 
distal end of the wire 1 3 and the other end is then folded 
back and tightly bound to a circumferential surface of 
the flexible tube 911 such that the aspiration opening 
912 is covered by the mesh filter 914. 

The wire 13. the flexible tube 911. and the mesh 
filter 914 are arranged such that the mesh filter 914 may 
be expanded by extending the wire 13 from the distal 
end of the flexible tube 911, as shown in Fig. 14. and 
retracted into the flexible tube 911 (in this case, through 
the aspiration opening 912) by drawing the wire 13 into 
the flexible tube 911, as shown in Fig. 15. 

In use, the treatment accessory 90 is inserted 
through the channel 2 of the endoscope 1 with the mesh 
filter 91 4 drawn Into the flexible tube 911 and then, when 
protruded from the channel 2 and inserted into the liquid 
L or the like in a body cavity the mesh filter 14 is ex- 
tended from the distal end of the flexible tube 911 (as 
shown in Fig. 16). 

With this arrangement, even if particles, such as 
food residue and the like, in the liquid L are drawn toward 
the aspiration opening 91 2, since the mesh filter 91 4 has 
a relatively large area, the aspiration opening 912 is not 
clogged. 

Further, if particles clog the mesh filter 914 during 
the aspiration of the liquid L, the clogging can be elimi- 
nated by reciprocating movements of the wire 13 (i.e., 
the inner cylinder 22) along the axis to deform the mesh 
filter 914. as shown in Figs. 17 and 18. to dislodge any 
particles or the like. 

It should be noted that also in this embodiment the 
groove 27 (shown in fig. ISA) is provided as in some of 
the other embodiments. 

Fig. 1 9 is a sectional view of a treatment accessory 
100 according to a fifth embodiment of the Invention. 

The treatment accessory 100 Includes the flexible 
tube 1 1 of the first embodiment and a manipulation por- 
tion 120 attached at a proximal end of the flexible tube 
11. As described above, the flexible tube 11 is made of, 
for example, nylon, HDPE (polyethylene), polyurethane 
resin or tetrafluoroethylene resin, and is designed to be 
flexible, at least at a distal end portion thereof. When 
using the treatment accessory 100. the flexible tube 11 
is inserted through the insertion channel 2 of the endo- 
scope 1 (as shown in Fig. 26). 

The nnanipulating section 1 20 includes an outer cyl- 
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inder 12 1 and a pfsion-shaped rr.antpui'aiing shau 122 
which is slidably inserted in the outer cylinder 121. A 
sealing O-ring 23 is provided between the outer cylinder 
121 and the manipulating shaft 122. 

A ring-shaped first grip 1 24 is provided at the prox- 
imal end of the manipulating shaft 122 for engagement 
with, for example, a thumb of an operator. Further, a sec- 
ond grip 1 25 is provided around the perimeter of the out- 
er cylinder 121. In this embodiment, the second grip 1 25 
includes two flanges protruding from the outer cylinder 
1 21 for engagement with, for example, a forefinger and 
a middle finger of the operator. 

An L-shaped groove 1 27 is formed on the outer cir- 
cumference of the manipulating shaft 1 22 (shown in de- 
tail in Figs. 19 and 19A), and the outer cylinder 121 is 
provided with a pin 1 28 protruding inward to engage with 
the groove 1 27. 

The groove 127 is provided with a plurality of small 
protrusions 129 (stoppers). In this embodiment, three 
protrusions 129 are provided along a base of a linear 
part 127b of the groove 127. The protrusions 129 are 
formed such that, during movement of the manipulating 
part 122 relative to the outer cylinder 121, the pin 128 
catches between adjacent protrusions 129 to arrest 
movement of the manipulating shaft 122. However, the 
manipulating shaft 122 may be moved by applying a 
slight force such that the pin 128 passes over a protru- 
sion 1 2Q. Consequently the pin 1 28 and the protrusions 
129 function as a clicking mechanism for controlling 
movement of the manipulating shaft 122. 

As shown in Fig. 1 9. the flexible tube 1 1 is coaxially 
attached to the outer cylinder 1 21 . In this embodiment, 
the proximal end of the wire 1 3 is attached to the ma- 
nipulating part 1 22 and the wire 1 3 extends through the 
entire length of the flexible tube 11 and a distal end of 
the wire 1 3 is attached to a tip 1 1 4 provided at the distal 
end of the flexible tube 11 . As described in more detail 
below, the tip 114 of this embodiment is different from 
the tip 14 of the first and second embodiments. In par- 
ticular in this embodiment, the proximal side of the tip 
1 14 is formed as a vertical plane with respect to the axis 
of the wire 1 3 and is situated proximal to the distal ends 
of the slits 15. 

As above, the diameter of the wire 1 3 is sufficiently 
small with respect to the inner diameter of the flexible 
tube 1 1 to allow a liquid or the like to flow along the length 
of the flexible tube 11. 

With the arrangement of this embodiment, axial 
movement of the manipulating part 122 with respect to 
the outer cylinder 121 causes axial movement of the 
wire 13 with respect to the flexible tube 11 and causes 
a force to be applied to the distal end of the flexible tube 
11. thus, expanding the band sections 16. 

Fig. 20 is a front view of the distal end portion of the 
flexible tube 11 in an expanded state (the same state as 
shown in Fig. 1 9). Fig. 21 is a side view of the distal end 
portion of the flexible tube 11 in a closed state. Fig. 22 
is an enlarged front view along line I V-l V of Fig. 21 , how- 



ever ihe v<ew or .-ig. 22 nas been rotated by 45 degrees 
to avoid confusion between the slits 15 and the section 
lines. 

As shown in Figs. 19. 20, 21 . and 22, and as in the 
5 first and second embodiments, the distal end portion of 
the flexible tube 11 is formed having the plurality of slits 

15 extending parallel to the axis of the flexible tube 11 
.for a predetermined length. As above, as an example, 
the four slits 15 are formed separated by 90 degrees 

10 about the circumference of the flexible tube 1 1 , however, 
a different number or arrangement of the slits 15 may 
be provided. Further, the slits 15 define the four band 
sections 15 between adjacent slits 15 

Thus, when the wire 13 is pushed toward the distal 

^5 end of the flexible tube 11, the distal end portion of the 
flexible tube 11 has a shape such as that shown in Figs. 
21 and 22. That is, the band sections 16 extend dislally 
and the slits 1 5 are closed. When the wire 1 3 is pulled 
toward the proximal end of the flexible tube 1 1 , the distal 

20 end portion of the flexible tube 11 has a shape such as 
that shown in Figs. 1 9 and 20. That is, the band sections 

16 are bent and the slits 15 expand to form openings. 

In particular when the pin 126 is interlocked with 
the lateral part 1 27a of the groove 1 27. the manipulating 

25 shaft 1 22 cannot be moved in the axial direction, and 
the band sections 16 extend distally such that the slits 
1 5 are closed. 

As shown in Figs. 19 and 19A, when the pin<12S is 
engaged with the linear part 1 27b of the groove 1 27. the 

30 manipulating shaft 1 22 is movable in the axial direction, 
and as moved the band sections 1 6 expand outward due 
to the force applied by the wire 1 3. 

As described above, the protrusions 129 function 
as a clicking mechanism for controlling movement of the 

35 manipulating shaft 122 such that by applying a slight 
force to the manipulating shaft 1 22 it is possible to freely 
select from among, in this case, three levels for the de- 
gree of expansion of the band sections 16. 

As shown in Fig. 19, the manipulation portion 120 

"io is further provided with a conneciing nozzle 1 31 that pro- 
trudes from the manipulating shaft 122. A channel 132 
is formed extending along the axes of the manipulating 
shaft 122 and the connecting nozzle 131 such that by 
connecting the connecting nozzle 131 with an external 

-^5 apparatus (not shown) liquids or the like may be fed into 
or sucked out of the flexible lube 1 1 . 

When the treatment accessory 1 00 passes through 
the insertion channel 2 of the endoscope 1 , the manip- 
ulating portion 120 is set such that the pin 123 is en- 

50 gaged with the lateral part 127a of the groove 127 so 
that the band sections 16 extend distally, as in Fig. 21, 
allowing the flexible tube 11 to be easily fed through the 
insertion channel 2. 

Once the distal end portion of the flexible tube 11 

55 has passed out of a distal end of the insertion channel 
2, the manipulation shaft 122 is rotated so that the pin 
128 engages with the linear part 127b of the groove 127 
and the manipulation shaft 1 22 is then moved along the 
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.« 1- ' axis :n relancn io the cuier cylinder r2) such that the 

band sections 1 6 expand, as shown in Fig. 26. As ex- 
plained above, the band sections 16 can be set at three 
different degrees of expansion by engaging the pin 1 28 
with respective protrusions 129. s 

For example, when the treatnnent accessory 100 is 
used for cleaning or dispersing, a feeding apparatus 
containing cleaning solution, pigment solution, or the 
like (not shown) is connected to the connecting nozzle 
1 31 and the cleaning solution is fed from the connecting 
nozzle 1 31 . through the channel 1 32, the outer cylinder 
121 , and the flexible tube 11 . and, as shown in Fig. 23, 
is ejected through the slits 15. 

As shown by the arrows in Fig. 23. a portion of the 
solution Is ejected directly outward from the slits 15. ^5 
while another portion is ejected outward after hitting the 
proximal side of the tip 114. Further, by adjusting the 
degree of expansion of the band sections 16, i.e.. the 
openness of the slits 1 5, the direction and width of ejec- 
tion can be adjusted. 20 

In a particular case, when the treatment accessory 
100 is used to clean a specific site, for example, on a 
membrane surface in a body cavity, the pin 128 is inter- 
locked with the most distal protrusion 129 so that the 
amount of force applied by the wire 13 is a maximum, 25 
and the band sections 16 are anchored at a maximum 
expanded state. 

In this case, as shown by the arrows in Fig. 24, since 
the length of the openings of the slits 15 along the axis 
direction is shorter, the cleaning solution is forced al- 30 
most laterally to allow directed cleaning of a specific site 
(not shown) al the side of the flexible tube 11. 

In another particular case, when the treatment ac- 
cessory 1 00 is used to disperse pigment to stain a wide, 
area of a membrane surface of a body cavity, the pin 35 
1 28 is interlocked with the most proximal protrusion 1 29 
so that the amount of force applied by the wire 13 is 
reduced, and the band sections 1 6 are only slightly bent. 
In this case, as shown in Fig. 25, since the length of the 
openings of the slits 1 5 along the axis direction is longer. 40 
the pigment solution (or tinction) Is dispersed over a 
wide range to allow shade-less staining of the mem- 
brane surface. 

When aspiration is performed, the band sections 16 
may be radially expanded as shown in Fig. 25. 

In a funher example, when the treatment accessory 
100 is used for aspiration (suction) of cleaning solutions, 
pigment solutions, or other liquids from body cavities, 
an aspiration apparatus (not shown) is connected to the 
connecting nozzle 1 31 , and as shown in Fig. 26, the liq- ^0 
uid L is sucked into the flexible tube 1 1 through the open 
slits 1 5. In this case, the degree of openness of the slits 
15 may be adjusted in order to prevent particles (not 
shown) or the like from entering and clogging the flexible 
tube 1 1 . In this case, the operation of the treatment ac- ss 
cessory 100 is similar to that of the treatment accesso- 
ries 10, 70 of the first and second embodiments. 

Fig. 27 shows a treatment accessory 200 according 
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ic a 3ix:h emGcdimeni of the snvsnnon. Eiemenis in this 
embodiment thai are Identical to elements in the previ- 
ous embodiments are assigned the same reference nu- 
. meral.s and the description thereof is omitted. 

. In this embodiment, a manipulation portion 220 Is 
provided with an outer cylinder 221 and a manipulating 
shaft 222. A connecting nozzle 231 is provided to the 
outer cylinder 221 and the manipulating shaft 222 is 
formed as a solid cylinder In this embodiment, since the 
connecting nozzle 231 is connected directly to the outer 
cylinder 221, the channel 32 through the manipulating 
shaft 22 of the previous embodiment is not required. 
Otherwise, the structure and operation of the treatment 
accessory 200 is the same as in the previous embodi- 
ment. 

Figs. 28 to 30 show alternative arrangements of "the 
tip 1 1 4 which may be used to alter the direction of ejec- 
tion of solution from the flexible tube 11. 

Fig. 28 shows a lip ll4a which has a proximal side 
formed into a cone shape having an angle of 90 de- 
grees. In this alternative, as shown by the arrows in Fig. 
28. most of the solution is ejected toward the^side of the 
flexible tube 11 at roughly right angles to the axis (I.e., 
laterally). 

In contrast, Fig. 29 shows a tip 114b which has a 
proximal side formed into a cone shape that has an an- 
gle less than 90 degrees, such that the solution is eject- 
ed toward the distal end of the flexible tube 11 . Further 
Fig, 30 shows a tip 114c which has a proximal side 
formed into a cone shape that has an angle larger than 
90 degrees, such that the solution is ejected away from 
the distal end of the flexible tube 11 (i.e. back toward the 
feed direction). 

Thus, depending on the shape of the proximal sur- 
face of the tip 114 and the degree of openness of the 
slits 15, the ejection of solution can be controlled ac- 
cording to the requirements of the treatment accessory 
100, 200. 

As shown in Fig. 30. the distal end of the wire 13 
need not protrude further than the tip 14. 

It is noted that, in the fifth and sixth embodiments, 
since the tip 1 1 4 is shorter than the tip 1 4 of the first and 
second embodiments, there is a larger chance that, if, 
for example, the distal end of the wire 1 3 is too flexible, 
then as shown in Fig. 31 , applying a force to the wire 1 3 
may result in bending of the wire 13 and the distal end 
portion of the flexible tube 11 away from the axis of the 
other portion of the flexible tube 11. In this case, as 
shown by the examples in Figs. 32 and 33, a predeter- 
mined portion of the distal end of the wire 1 3 may be 
covered with a pipe 134 (Fig. 32) or a coating 135 of 
soldering or the like (Fig. 33) to prevent twisting of the 
distal end portion of the flexible tube 11 . 

It Is further noted that the structure of the distal end 
portion of the flexible tube 11 (in particular as described 
in the second, fifth, and sixth embodiments) may be use- 
ful for other purposes. For example, the flexible tube 11 
may be used to collect particles from Inside a body cav- 
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I ity. In this case, the flexibie tube is inserted intc the 

body cavity, and the wire 1 3 is set to cause large expan- 
sion of the band sections 16. 

Then, the flexible tube 11 Is nnoved such that a par- 
ticle P enters one of the slits 15, as shown In Fig. 34, 5 
then the wire 13 is pushed toward the distal end to re- 
duce the expansion of. the band sections 16. 

Thus, as shown in Fig. 35 (which is a cross-section- 
al view along line XXXV-XXXV of Fig. 34), the particle 
P is sandwiched and held between two adjacent band 70 
sections 16 and the wire 13. 

In particular since the band sections 16 have an 
arc-shaped cross-section, they are pressed inwardly 
against the particle P over a wide area to securely cap- 
ture the particle P. The particle P can then be removed 
by pulling the treatment accessory 70. 100, 200 out of 
the endoscope 1 or by pulling the endoscope 1 out of 
the tx)dy cavity 

Further, if an aspiration apparatus (not shown) Is 
connected to the connection nnouthpiece 24 or the con- 20 
necting nozzle 31 , particles P nnay be more easily drawn 
into the slits 15, and will not slip away such that addi- 
tional particles P may be captured before closing the 
slits 15 to securely hold a plurality of particles R as 
shown in Fig. 36, for collection. 25 

Figs. 37 and 37A show a treatment accessory 300, 
and a groove formed thereon, according to a seventh 
embodiment of the invention. Again, elements in this 
embodiment that are identical to elements in the previ- 
ous embodiments are assigned the same reference nu- 30 
merals and the description thereof is omitted. 

In this embodiment, the treatment accessory 300 is 
arranged such that as well as performing either aspira- 
tion or dispensing of liquid or the like, the treatment ac- 
cessory 300 may be used to perform an operation such 3S 
as cauterizing an affected area inside a body cavity 

The treatment accessory 300 includes a manipulat- 
ing portion 320 which includes the outer cylinder 221 
and a manipulating part 322. A proximal end of the flex- 
ible lube 11 is attached to the outer cylinder 221 and a 40 
distal end of the flexible tube 1 1 is connected to a light- 
transparent laser probe tip 314 through a connecting 
ring 312. The laser probe tip 314 is, for example, as de- 
scribed in Japanese Laid-Open Patent Publication No. 
SHO 61-181456. 45 

A reinforced fiber optic cable 313 is fed through an 
entry section 322a of the manipulating part 322. through 
the flexible tube 11, and connects to the proximal side 
of the laser probe tip 314 via the connecting ring 312. 
The reinforced fiber optic cable 31 3 is formed by for ex- so 
ample, coating an optical fiber 313a with a protective 
tube or the like. The proximal end of the reinforced fiber 
optic cable 313 is connected to a laser generator (not 
shown). 

With the arrangement of this embodiment, when ss 
treating an affected area, if there is a liquid L, such as 
blood or the like, around the affected area, as shown in 
Fig. 38, the distal end of the flexible tube 11 can be pro- 



jected into the liquic L .and the liquid L can be aspirated 
by attaching an aspirating apparatus (not shown) to the 
connecting nozzle 231 and opening the slits 15. 

Thereafter, the laser probe tip 314 may be quickly 
used to irradiate the affected area with laser light pro- 
vided through the optical fiber I3a to cauterize the af- 
fected area. 

Alternatively, it may be necessary to clean away 
blood adhering in the proximity of the affected area to 
allow better observation or treatment of the affected ar- 
ea. In this case, a cleaning solution dispenser (not 
shown) may be attached to the connecting nozzle 231 
and a cleaning solution can be ejected from the slits 15 
to clean the surroundings of the affected area. 

Further, as described above, for cleaning, the pin 
128 Is interlocked with the rearmost protrusion 129 so 
that the force exerted by the fiber cable 31 3 on the distal 
end of the flexible tube 1 1 reaches a maximum, and the 
band sections 1 6 are anchored at a maximum expanded 
state, such that, as shown in Fig. 39, since the length of 
the openings of the slits 1 5 in the axial line direction be- 
comes shorter, the cleaning solution is forced out almost 
laterally to allow cleaning of a specific site at the side of 
the flexible tube 11 . Still further, by changing the degree 
of expansion of the band sections 16, it is possible to 
freely adjust the width of the cleaning range. 

Fig. 40 shows a treatment accessory 400 according 
to an eighth embodiment of the invention. The treatment 
accessory 400 is provided with a heat probe tip 414 for 
heat cauterization that is mounted at the distal end of 
the flexible tube 11. 

The heat probe tip 41 4 is. for example, as described 
in Japanese Patent Publication No. HEI-2-4293and In- 
cludes a heating element 414b situated In a heat^on- 
ductlng cap 414a. 

In this embodiment, a conducting wire 41 3a in a co- 
axial cable 413 is connected to the heating element 
414b to supply electricity. The coaxial cable 41 3 is pro- 
vided in place of the reinforced fiber optic cable 313 of 
the previous embodiment. OthenA/ise. the construction 
and operation is similar to the previous embodiment. 

Figs. 41 and 41 A show a treatment accessory 500. 
and a groove formed thereon, according to a ninth em- 
bodiment of the Invention, wherein a llthotriptic probe tip 
514 for breaking up calculi or the like by electric dis- 
charge IS mounted at the distal end of the flexible tube 
11. 

The llthotriptic probe tip 514 is, for example, as de- 
scribed in Japanese Laid-Open Patent Publication No. 
SHO-6 1-131 452, and includes a pair of discharge elec- 
trodes 514b situated in an electrically insulated end 
piece 514a. 

In this embodiment, an electricity supply wire 513 
is provided in place oi the reinforced fiber optic cable 
31 3 of the third embodiment and is connected to the dis- 
charge electrodes 514b. Otherwise, the construction 
and operation is similar to the seventh embodiment. 

As described above, there is provide an improved 
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accesscry 'or an endoscope which has a simple struc- 
ture and whicn is less likely to clog during aspiration. 
Further, a treatment accessory having a simple struc- 
ture and which, if clogged, can be operated to remove 
the clogging without removal from the endoscope Is pro- 
vided. 

Furthermore, there is provided an accessory for an 
endoscope which has a simple structure and which can 
be used to efficiently collect particles from inside a body 
cavity. 

Further, there is provided an accessory for an en- 
doscope which has a simple structure but which can be 
used for a variety of purposes, such purposes including 
dispensing liquids such as cleaning liquids and dyes, as- 
pirating liquids and other materials, collecting particles, 
and cauterization of affected areas. 

Although the structure and operation of a treatment 
accessory for endoscope is described herein with re- 
spect to the preferred embodiments, many modifica- 
tions and changes can be made without departing from 
the spirit and scope of the invention. 

Claims 

1. An accessory of an endoscope, comprising a tube, 
said tube being provided with a portion, at the distal 
end thereof, having a plurality of openings. 

2. The accessory according to claim 1 , further provid- 
ed with a connector portion provided at a proximal 
end of said tube, an external device being connect- 
ed with said connector portion. 

3. The accessory according to claim 2, wherein said 
connector includes a mouth piece coupled to said 
lube, said mouth piece receiving a connecting por- 
tion of said external device. 

4. The accessory according to claim 3. wherein said 
mouth piece is provided coaxially with said tube or 
is substantially perpendicular to the axis of said 
tube. 

5. The accessory according to anyone of the claims 1 
to 4. wherein said tube has a flexible portion at least 
at a distal end portion thereof, wherein a plurality of 
slits extending along the axis of said tube are 
formed on said flexible portion to define bendable 
band sections, and wherein a mechanism which ap- 
plies force in a direction where said flexible portion 
is compressed along the axis of said tube, said plu- 
rality of openings being formed as said bendabie 
band sections expand radially due to the force ap- 
plied by said mechanism. 

6. The accessory according to claim 5, wherein said 
mechanism includes a wire, a distal end of which is 



connected to the distal end of -said tube. 

7. The accessory according to claim 6. wherein there 
is a clearance between the wire and the inner sur- 

s face of the tube for allowing fluid to flow through. 

8. The accessory according to claim 6 or 7, wherein a 

proximal end of said wire is secured to a second 
tube which is connected to said tube. 

10 

9. The accessory according to claim 8, wherein said 
second tube is fixed with respect to said tube, said 
bendable band sections being radially expanded. 

'5 10. The accessory according to claim 8, wherein said 
second tube is movable with respect to said tube 
along the axial direction of said tube, the amount of 
radial expansion of said bendable band sections 
being determined In accordance with a position of 

20 said second tube. 

11 . The accessory according to claim 10, wherein a ma- 
nipulation member is connected to said second 
tube, said wire being moved along the axis of said 

2S tube as said manipulation member Is operated. 

12. The accessory according to claim 10 or 11, said 
mechanism is further provided with a stopping 
structure for arresting said second tube at at least 

30 one predetermined position along the axis of said 
tube. 

13. The accessory according to claim 1 2, wherein said 
predetermined position is a position where said 

35 bendable band sections expand. 

14. The accessory according to claim 12, wherein said 
at least one predetermined position includes at 
least a first and a second stopping positions, 

-^0 amount of radial expansion of said bendable band 
sections when said second tube is located at said 
first position is greater than that when said second 
tube is located at said second position. 

4-5 1 5. The accessory according to claim 1 4. wherein when 
said tube is used for injecting fluid, said second lube 
is positioned at said first position, when said tube is 
used for linction, said second lube is located at said 
second position, or when said tube is used for as- 

50 piration, said second tube is located at said second 
position. 

16. The accessory according to claim 1 4, wherein when 
said tube is used as a collecting instrument, an ob- 
55 ject can be caught when said second tube is located 
at said first position, and wherein an object can be 
grasped when said second tube is located at said 
second position. 
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1 7. The accessory according lo anyone or the claims 3 
to 16, wherein a distal end portion of said wire is 
made hard to bend. 

18. The accessory according to claim 17, wherein said s 
wire is provided with a sheath at said distal end por- 
tion, said distal end portion being hard to bend due 

to said sheath. 

19. The accessory according to claim 17, wherein said io 
distal end portion of said wire is formed to be rigid. 

20. The accessory according to anyone of the claims 8 
to 1 9, wherein an end piece is provided at the distal 
end of said tube to which a distal end of said wire 
is connected 

21. The accessory according to claim 20, wherein said 
end piece extends in the axial direction of said tube, 
starting from the distal end of said tube. 20 

22. The accessory according to claim 21 , wherein said 
end piece is a treatment instrument of said endo- 
scope. 

25 

23. The accessory according to claim 22. wherein said 
treatment instrument is a cautery instrument for 
cauterization of an affected area or wherein said 
treatment instrument is a lithotriptic instrument for 
crushing calculi. 30 

24. The accessory according to claim 22, 23 or 24, 
wherein said treatment instrument requires energy 
to operate, and wherein said wire transmits said en- 
ergy for said treatment instrument. 35 

25. The accessory according to anyone of the claims 
21 to 24, wherein a proximal end surface of said end 
piece Is on the proximal end side of said tube with 
respect to a center of said bendable band sections 40 
when said bendable band sections are expanded 
radially. 

26. The accessory according to claim 25, wherein said 
proximal end surface is formed as a conical surface. ^5 

27. The accessory according to claim 26, wherein an 
apical angle of said conical surface is substantially 
90 degrees or less than 90 degrees. 

so 

28. The accessory according to claim 25, wherein said 
proximal end surface of said end piece is a plane 
surface which is substantially perpendicular to the 
axis of said tube. 

55 

29. The accessory according to anyone of the claims 
20 to 28. wherein a portion of said wire adjacent to 
said end piece is made rigid. 



30. The accessory according 10 anyone of the claims 8 
to 29, wherein said wire is movable along an axis 
thereof. 

31. The accessory according to anyone of the claims 5 
to 30. wherein a maximum width of each of said plu- 
rality of openings is not greater than an inner diam- 
eter of said tube. 

32. The accessory according to anyone of the claims 1 
to 4, wherein a meshed portion is provided at the 
distal end of said tube, said plurality of openings be- 
ing defined as meshes of said meshed member. 

33. The accessory according to claim 32. wherein said 
meshed member comprises a net that is connected 
to the distal end or said tube, covering an opening 
at the distal end of said tube. 

34. The accessory according to claim 33, wherein said 
net is retractable inside said tube through said 
opening at the distal end of said tube. 

35. The accessory according to claim 33 or 34, wherein 
the distal end of said wire is connected to said net 
so that said net is movable between a position at 
which said net is retracted and another position at 
which said net is protruded from the distal end of 
said tube, in accordance with operation of said wire. 

36. The accessory according to claim 35. wherein said 
mechanism comprises a stopper for arresting said 
wire at at least one predetermined position along a 
movable range in the axial direction of said wire. 

37. The accessory according to claim 36, wherein said 

predetermined position is a position at which said 
net is protruded from the distal end of said tube. 

38. The accessory according to anyone of the claims 
33 lo 37, wherein said net is protruded from the dis- 
tal end of said tube when said tube is used for as- 
piration. 

39. An aspiration accessory for an endoscope, com- 
prising: a tube member, at least one opening formed 
on said tube member; 

a scraper which is movable inside said tube 
member said scraper being capable of passing 
on said at least one opening; and 
manipulating member which is manually oper- 
able to move said scraper with respect to said 
tube member. 

40. The aspiratbn accessory according to claim 39, 

wherein said at least one opening is formed on a 
circumferential surface of said tube member, and 
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said scraper is slidably fiued inside said tube mem- 
ber. 

41. The aspiration accessory according to claim 40, 
wherein said scraper is located at the distal end of 5 ' 
said tube member when said tube member is used 

for aspiration, and wherein upon movement of said 
scraper from the distal end of said tube member to- 
wards the proximal end of said tube member an ob- 
ject clogged at said plurality of openings are re- io 
moved therefrom by said scraper. 

42. The aspiration accessory according to claim 40 or 
41. further provided with a stopper for arresting said 
scraper at a predetermined position along the axis is 
of said tube member. 
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Fig. 3 
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Fig. 33 
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